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ABSTRACT 

Biometrics are the entire class of technologies and techniques utilized to identify 

the individual by using their physiological or behavioral attributes. The way of human 

walking, the most emergent and unique biometric signature allows automatic gait-based 

person identification. Gait identification task becomes more difficult due to the change of 

appearance by different cofactors (e.g., walking speed, shoe, surface, carrying, view, 

clothing and etc.). The main goal of this thesis is to develop novel methods to address the 

two most frequently happening covariate factors clothing and carrying condition and 

walking speed changes for gait recognition. These cofactors may affect some parts of gait 

while other parts remain unchanged and can be used for recognition. An algorithm is 

proposed to define which parts are more effective and which parts are less effective for 

cofactors like walking speed, clothing, carrying objects etc. It is found that, for clothing 

and carrying conditions the upper part of the body is more affected whereas for walking 

speed changes the lower body part is more affected.  

During the process of finding the effective body parts, the whole body is divided 

into small segments where each segment is a single row in this work. Based on positive 

and negative effect of each segment in terms of recognition rate, we define the whole gait 

into five unequal parts for clothing and carrying conditions. Usually, the dynamic areas 

(e.g., legs, arms swing) are comparatively less affected than static areas (e.g. head, torso) 

for different cofactors in appearance-based gait representation. To give more emphasis on 

dynamic areas and less on static areas, frequency-domain gait entropy termed as EnDFT 

representation is proposed and used as gait features. Experiments are conducted on two 
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comprehensive benchmarking databases: The OU-ISIR Gait Database, the Treadmill 

dataset B with huge clothing variations and CASIA Gait Database, Dataset B with clothing 

and carrying conditions. The proposed method achieved the recognition rate 72.78% for 

OU-ISIR and 77.69% for CASIA gait database at rank-1 and presented better results in 

comparison with other existing gait recognition approaches. 

Walking speed changes is one of the most common cofactors that affects the gait 

signature. The intra-class variations increase due to the changes of walking speed and the 

training data set fails to model the variations. In this thesis, we propose a general feature-

based method to resolve the speed transition problem using the effective body parts and 

discarding the affected body parts. The main contribution of the proposed system is to 

define the body parts and create a look up table to select the most effective parts from 

different speed combinations of the gait and discard the redundant parts to minimize the 

intra-class variations. Like clothing and carrying conditions, six unequal body parts are 

considered for walking speed changes. The OUISIR Treadmill Database A and CASIA 

database C are used to show the effectiveness of the proposed method and achieve state-

of- the-art performances for gait recognitions. The maximum average recognition rate at 

rank-1 is 96% for OUISIR gait database. In case of CASIA database, for gallery normal 

and slow walking speed to probe normal and slow walking speed, our proposed method 

ensures 100% recognition rate. On the other hand, for cross speed gait recognition highest 

97% correct recognition rate is obtained in case of gallery normal to probe slow walking 

speed. 

Finally, we proposed a general framework-based adaptive parts selection method 

using Zernike and Legendre moments for clothing and carrying conditions and speed 
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changes. The proposed method is broadly tested on variety of widely accepted gait 

databases. The experimental results established the robustness of the proposed methods 

and achieved comparatively better CCR at rank-1. 
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